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(54) MANUFACTURE OF THIN RLM 

(57)Abstract 

PURPOSE: To remove an unwanted film inside a 
reaction furnace as a whole and to restrain particles 
from being generated at the time of film formation by a 
method wherein a cleaning process is performed in at 
least two steps in which a cleaning condition is different. 

CONSTITUTION: A valve 25 is opened, nitrogen 
trifluoride is introduced into a reaction furnace via a 
cleaning-gas supply pipe 23, a valve 22 is opened, and 
argon is introduced into the reaction furnace via the 
cleaning-gas supply pipe 23. Then, an inessential film on 
the surface of a suspector and that on the surface of a 
mask are removed by a plasma cleaning operation. In 
succession, while a discharge is being continued, the 
valve 25 is opened Then, the nitrogen trifluoride is 
introduced into the reaction furnace via the cleaning-gas 
supply pipe, the valve 22 is opened, and the argon is 
introduced into the reaction furnace via the cleaning-gas 
supply pipe. Then, the inessential film is removed by a 
plasma cleaning operation. 




LEGAL STATUS 

[Date of request for examination] 02.04.2002 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAALDaO3UDA408288223... 



2004/10/13 



Searching* PA J 



2/2 ^— V 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



httD://wvm1 S.ipdl.ncipi.so jp/PAl /result/detail/main/wAAALDaO3UDA408288223... 2004/1 0/1 3 



(i9)0*s4fiip;t (jp) <i2) i& H i|# 1^ ^ ^ (A) oD^mam&mm^ 

#^¥8-288223 

(43)^ B ?JiE8¥(1996)ll^ IB 

5 0 0 
34 ID 
N 



ISE»« »«3BCD»4 OL 7 H) 





4$S?7-88523 


(7i)taaA 


000003078 












Jpiac7¥09^4^13B 




i«s;;iijiuri«m#E«;iiBr72«tt 
































4m± m 



(54) \smo>4^m WR<ows»m 



(57) 

tOa8E**2 O OmT o r r ^ LrSl£^31CD*A»a) 




To r r ^ LTS£5iP3ia>^2Igp-e<7>X'>^>^ag^ 

811*4 Ommt LTSJSJ^31<D**SPa>X-/^>yaS 
*|RI±L. 1 3mm^ UT:S*5JF31<DS3affl(DX->5^> 



(5i)inta'» mam /fwaei*^ fi 

HOIL 21/205 HOIL 21/205 

G0 2F 1/136 5 0 0 G0 2F 1/136 

HOIL 21/304 341 HOIL 21/304 

i^HOlL 21/3065 21/302 




(2) 



^18^ 8 — 288223 



X-yt/tS/hOXT^-y^-CB OmT o r rSlJiS^^Z 

[O O O 1 ] 
[0002] 

ML^M9LXmM-ti>1SlZ^ CVD (Chemical Vapor D 
eposition ) %SA<;gl^&;h.'Cl^<&. 
[0 0 0 31 ^LT. CVDSMI-(*> J®^^#:^(OStt 

[0004] c©J:5«::/^Xtc VDSei=tt. t:'^ 

[O O O 6] 

(CF4 ) » =.-7vit&m (NF3 ) ftif©:7<ya3g^? 
'J— -V^f**Xt7;U^> (Ar) )EEif«>^-\''JT:«^X 



t^l*fiaraffittt= * o r I >yisje36<s<br 

[0 0 0 7] f-tXii. 7-v^3S'i7 y— — >^'^^Xfl>35 

i:36«-C#«. LA^L» y— ->y^xA*#3ttJi-eJ5l6 
aA<**S|llcJt'<S<'5:i><7)r-. SJ£Jp©*AS»l=lta 
•fe (DfflSM-^^ X ^ SS tcift® u fc^^fitK * 

%y«lti3&:l^7S>&:ttK/|t%mi=ii«U, -SOjQaft 
«±L, Saa)!^S*y<ST$fBt^TL*3. 

[ooo8is«i=, ^yy— ^>^f^x3tta*a&LT 

©tfffeSPS^? y-->y-r«^IH**itt*L, ±iStt4<fi 
TLT L*a. 

[0 0 0 9] 4^%^l*. ±^^mmzi&HiS^iiixfz^<J> 
7*, SiC«Fl^±»<7}7S'5:ttSa>l»^A«prSE^3&:y. ^ 

[0 0 1 01 

Jt^atli, -> y a #fcStt<b$*vfcIH4**xizS-3 
l^r. S{&^(Ofi«J:l=Sie$ii%$-|±«»fi|]&fiExS 

7ry«s^t?^ y-->^#xt?i?rfasi5^rt$jf 
^■r«5t,^xsi:*m<SLfcism<o sjs^as ir fc . 

ItrSEjB/^XStt, ^y— ->^fafe«^©«>&«d^'EE<i:4. 
[0 0 1 1] i3«:S2Sm(0^JSa>SiS^3c», mtui^. 

[0 0 12] ii*:®3|H®tOSSM«)ii5t^^l4, 

1 *fci*2ia®<DgiKrosjt*^(cfct^T, 5»,^xg 

3 mmJsl±M^'5 1» weft's. 

[0 0 13] mi».m^^&o>mm<amkyi^\t.. mtum. 
1 ^tl^L3t^•rJ^^^^^^K<»»laos!^t*al=J3t^r, ^ 

^•y^^TfSOmTo r r lil±m^S4i(0-C&'&. 
[0 0 14] 

[ffffll :*:«WI4. 7^;«S$t;^»y— ri><r^fx-eai 
^•r«5B^XgT7ti. SiC^W^ASStDX-z^^^fSa 

A<ft«^«>a>&jSiFff>@)aepo>ffis$istyRS(it-r. 
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SJSJp(7>^jZiS9-ea)S^m^ 3S y » < frift^ciSJK^off:^! 

®^^S$l£(f^ig^llA<fcy. Sf5^a)®2lS5<Dx-:;^ 
^(D-c. 2oj5i±a>X7^':y:^$$t?ctic^y. 

[0 0 15] 

[0 0 16] B1 (=&%NT. ¥9f4:SKitS^ei 1^. 
|g2lC^•rcVD«K^2*WLrl^^o LT . CV 
Dfi£K^2lCl*. Jl3R*-XftJS^3. ^y~x>y:b*X 

[0 0 1 7] *Lr. Il»:^*X«*&^3fi. 

(S i H4 ) «iiR®'ri>i^V>^>^11*</< 

J&gi3ic}$fi!**i. J^3^:b'xr*fe^7K^ (H2 ) 

\zmmts*t. ^n±^^vsb^mm (n2 ) ^^fsL^-r^m 

**t. lllS*'XT?fc'&T>^-7' (NH3 ) ^te^-r^ 
13lZfta**iTl^^o 

[ooi8]*fc. >>y-:^>^:^*x«i&S4i*. 

--Xf^-XT^fc-SHP-^^bSm (NF3 ) *ittS"r-6 
= 7 ^ ^bS« ^ > 21 <)U ^22 ^itLXCWD 

-><f:;3xr-*^r;u=f> (Ar) $i|x§-r-5T;u=f> 

[0 0 1 9] ^i^lz. gf^^si*. K^-r7K>:^26A^y< 
y^:^27^^^LT. C VD«K^2(zmfi|**tfc»a§28 

[0 0 2 0] ^/c. msigeii. is@smEE$«(«@'r 

[002 1] -tLT. C VDfiEIS3S2tt. H2lz5^-r«fe 

5fw. (A I 2 03 ) **affiJ3a»**tfcr;u 

(A I) cosi5*p3i*^L. ca)SiCi?3i(*ig 

Rrfig|33El$**ifcIHl«0!)Jtia««:33i:. C <D J:ilX»(t33 



i:^a-r^lHltt(DTilRjft(*32^35^t»ei«**tTt^^o * 
fc. Jtltttt(*33(D±S«ASI::l*lS«#Xfc«t^l*^? y 

-^>^^x*aiA-r€>i^2^:^*x«$g^i3*5<fci;^ y- 

->^*-Xtt$S§23lC^a$*tfc*A^l34A<J^fi£*4x. 
Ti|Rtttt32<DimMl3li»a§28lC}iiS*;K^S^^?l3 
5, 353b<J^riE**UTt^So 

[0 0 2 2] -^-LT. JiilR$S(*33lZli. ©31^6 13®^ 
Wi::ffifil^F*T.T'-:^a>®ffii:L-C«fiSL. (A 

I 2 O3 ) A<a®lzaS**i/=7';U5X'>A (A I ) CD 
:^*x3Am@3635i<X}#$;h.. C<7>:^'XSAm@36lzl*ai 

A^L343b^t,3A^*ti»ll«*Xfc^t^l*<7 y-X></*- 

[00 2 3] ^fc. Ti|R«ft«:32±f:il*. T)V^± (A I 
2 03 ) 3b<S®I^a^**tfr:T;U5-':7A (A I ) X<f 

SAmffi36{cJ^fRj-r5)-r^-9-tr::f^'4i*^L. z<D-9-tr 

:^5«4i(*^fissiiffli-ri>t-^^42*i^spiz«i^rfcy. 

41 (D-t® izliBiBB e «0 X ^ 43*<Klt e» tt. 
c X ^ 43fc J: i/if-fe 41 (7>±® ra-ea^KfflOfc 

tittf-^ hy ^XTL/>rS«51;b<@S*n^o 
[0024] *tz. Zttt>Bl i3ci:l/S2(C^-r¥S(* 

0-7 h y^x7u-rsfi5iicoiNTiftK-r4o 
[00 2 5] ca>"7 hy^xTU-rSfisii*. H7ic^ 

■Tckdl^. 3 6 Ommx 4 6 5mm(D#^XSffi52a>— 

i®±fc. ^ y :^7^> • >^ ;u (M o T a ) (Diaa* 

<DX h^'<::^tt(Dy- hSaiss. coy— h®«l53^- 
(*CD 0 * L >5: t ^^3iia te J: i;ffl«lSfi«54A<J^fi6 * *t r 

[0 0 2 6] ^fc. hm:S53feci:l/fflS)!jSa 

®54-t(c. K<bv/y=i> (s i 02) *^a>mi o^y- 

liS/Uzi>:^-r h^Y K (S i N x) ft^a)S2CDy— 

[0 0 2 7] *t>fC. C(DS2<7)y— hffiaK56±fC 

I*. l^liSi^y^iV (a~S i : H) a>?Stt®57fc J^l/ 

^f'-yUftamsSttlZttn+MO^^aigi^y a> (a-S 

[0 0 2 8] *iffilSa®54CD±^<7)S2(7)y— h 

j£»@56±lC{i. I TO (Indium Tin Oxide) 
ai6lA<f^rt**L. ca>Il«Ba61l*^«:i: LTI*-7 K y 
<;xttlzs®^*^rl^-5)o 

[0 0 2 9] $ f>(Z. fi«ta#»ftE59lZ«fBLTiii« 

aaeircsissFttfc^y (mo) . t^us-':?^ 

(A I ) ^J:[/^y 3ff^> (Mo) C03S«3g(DV— X 

mffi6235<J^^*;K, <gSSi#»»M60Jilc(i^y :;ir> 

(Mo) . 7)\,^=-^U (A I ) fccfetf^y:^T> (M 
o) a>3H«5S-eia5^L35:l%m#ei:-(*}l^«aFtifcK 
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eilzW^S-fSaiB (Thin Film Transisto 

r) 64A<J^dc**tTl^*o 

[oo 3 1 1 *rz. ijt»{*aiMS«ss£Si *«t^r. r 

[0032] SSlcSt'T.fedC:. 360mmx4 

6 5 mma>:^^XS«52<D-:£®±IZ^ ij • ^ > 

(Mo T a) m^JK^L. CICD^UZI^t'V • 

ha«53. y-hBai53i:ig^L3Ei:l^-(*a)^gia*5<k 

u=3> (s i 02 ) Ka>aia)y-htt«RE55Sita-r 

[0 0 3 3] -^-LT. C*Lt>^*— Kmffi53. lifflj^SS 
31IC^<o 

[0 0 3 4] JiiteM«:33$^TJ|R«H*32A^t>H#. 

^•^xsfi52*y-ha8i53. ffiai§afi54*5cfci;si 

36(tJtrS]-r^J:5f3-»^-b:^5'4l±(cKSL. :^*^XS« 
52Ji|:i^X^43^EgL. ±i|XSft«:33-eTiteM<*32*BB 

[0 0 3 5] /^juynim^i^^>^><?uib'^ 

^BL^&ii7.t LT2 O O s c cm(D3Sa<Z)v/^> (S i 

H4 ) . /<;u:?i9*BB#r>^— T^^x^isA^p) 1 oo 

O s c cma>3Sfi<7)T>^— T (NH3 ) . /<;u:^i7* 
>^16A>t>7 000 s c cma)35fiOS« 

(N2 ) $ii«:^*x«i&gi3*^LrSA?L34*^e»ftai 

?L37(z J: y JRiCJp31 lz»A-r ^ t ti Ic. SJ5JP31 1*3 
*1 To r r iCttj^f^p 

[00 3 6] ^fc. I^^fz. t-^42*SS^$-e:rifiz 
:^^41*j!lI»L. •9-b:^^4lJ:a)^^XS«52<Z>afi* 

3 3 ox*-e±^*-&*o 

[00 3 7] *Lr. ®aiS6 3b>t>**X3IA«S36lZ1 
3 OOwa)SS3ftBflE*«ISL. H4lc^-r«fe3l::. C 

*tfcj:y (s i H4 ) fc«fciXT>^-r (N 
H3 ) ^::^5X7S(ie*i±r^*^xSffi52±izvij=i> 

:^-r h^-< K (S i N x) $5 0 0:i-></X hP— A(D 

[00 3 8] C(7>». /^;U:/12*§I#*>^>^>^1136^ 
^ELl^iS^t Lr 5 O O s c cm(7>3Sfta>v^> (S i 

H4 ) , /<;u:^i5*BB**«^>^i436^€>2 8 o o s c 



c m(Z>35»(Z>*S (H2 ) * il«**X«jSSl3*^ LT 
3IA?134A^ & iKfflfl.37l3cl: U SlKJPSI MlcaAf S t 
tic. :^-^XSffi52(DSg* 3 3 O^CIrSOffllL. ©31^ 

6*^t>1 5 owoiij^iKm:^3*«*&Lr. m^oV-h 
»S®56±lz^3*«:SKt Lra)lfSai^'Jia> (a- 
S I : H) 5 O 0;*->yX hP— A<DRI5'Cit5l 

$1±^o ^S^S. ^^aa*>'J=l> (a-S I : H) lg71(D 
ltaiClSLTtSf5J^31rt* 1 To r r |C«^-r«>o 

[00 3 9] ^tf. /^;i/3^12$iB*->5>5' >^1l3b^?> 
fiJS^'X^h L"C2 O O s c cma)3Sa<0v'5> (S i H 
4 ) . y<;U^19*||$T>^~T^>^183!)>t) 1 OOO 

s c cmtDSSfiOTV^-T (NH3 ) . /<;u:^i7*BS 

#a*^>^16A^b4^•VUT*X^ LT7 00 O s c c 
m(D3itfi<DM* (N2 ) $Jl«:^'Xtt$&lPl3*tfr LTS 
AdFL343b^ t> ftlli?l37lz<fc y SiS<p3l rtlcSAf ^ ^ 1 1 
(Z. *-^XS«52<DSJS*3 3 0«ClCftJffiIL. mS^6 

A^b*•x^AmS36lz^ 3 oow(Da;^ig^B£*«J&L 

*>y=3>-^-f h^-r K (S i N x) K72$3 000 
5f>^X HP— A(DIE»t?Jta*1±«o 

h^-f K (S i Nx) m72<;)JtSlc|BLrt. 
J^31rt(i^fl|CDl To r r(w$t}^-r^o 
[0 0 40] J5l±CDcfc5l::Lr. ^10)^— hffiSM55 

*^t;#^x»tR52±iz. S2a)y-h»jaK56. g^a 

MvU=I>K71*>c^:U:i/'Jn>:^>r K^-T KM72a>3^ 
*3lfilL"CiflS*-frf=a. SJSJ?3lWS5 0mTo r r 

[0 04 1] ::a)ft. ia5(c^-r«fc3i^. I^SMi^'J^i 
>K71*asRlz/<^-::i>>/LTStt®57^-r*i:i:% 
ic. y-ha«53S-7X^t LfcSSB*lc<l:yy-h 

[0 0 4 2] *t»ic. laeicnt-Tcfc^ic. &^mmmt 

[0043] n+Sa)l^aai/'Ja> (a-S 

i : H) E73*JftffiL. a«l3/<^i-^>yLT««ta 

4^aH*K59, eoSJ^^Lfcft. (Mo) . r 

(A I ) (Mo) (j>3mm 

5&(o»a(*S74Sifta-rSo 

[00 4 4] COa. ^A':1^;U«HK58J:<D«»fititt» 
«:m59, 60fcckU^»B«:^74*«IB?t-5i:i:tlC. 
(*S74*/<^~->yLTljmafil61lC}g«|**vSV- 
XBai62. «#St-{*OKU-f >Bffi63S**l€tU^ 

[0045] -^-LT. ^ hy^XTU-fSffiSKcHS^L 

3Si^«iRi3tfi*raK*ihLr«iRi*-&TKy^t>i^, c 
hy <7X7u-riifi5ifej:i;>^ip)^fi<DraRiiw?a 
affifi£i&*.'iAL. ^tJhLTaayu^>w«««-r 
[0 0 4 6] i^\z^ m^-^ix^tmbm^&iSLt^nm. 
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[0 0 4 7] tz^v^ ±^(Dmmmvit. m2a>^- 
Kie72a>3na>3lSAiBa>itric^ «(D<i:5«Sf^$ 
[0 0 4 81 -r^fr^b**. H2ic5^-rj£jcjp3ia>rtg. a 

5t<Z)«SXgT-a>l^aMv'j3> (a-S i : H) 
->U3>:^-f h^-f K (S I Nx) K/»<a»®r::t)fcy 

[0 0 4 9] LfrA^oT. Z<D<*: 5«:J5J6JP3lC0rtS. 
:^*x^ABffi36. -9-l2::f^4ij5ctt/7;^^43cDS®rcit 
gS*trL*^lfSa->U3> (a-S i : H) KAS>-> 
«J=i>-t--< h^-f K (S i Nx) M<Z)KJ?3b^ii*:-rS 
c*tf,St^^3i(0l^M. :^*xSAmffi36. -tf-bTif^ 

i: ^«**;^#A®«i36(7>3£a®A?>'7X^43CDa®fc'St^ 

[0 0 5 0] zofzib. RPt^^mizis-r^^^vo^^ 

[005 1] ^-r. :^*X^AB«36fc<fcZ;-9-fe:^^41CD 
mSrBlSSI*4 0mm(CgSL. ^ 'J— ->^*'XttJ& 

^4*^^). /^;b:?25*BB*=3'-v^bS«^>^2i3b^€,8 
o o s c cma>36a<7>=:7»>^k^S (N F3 ) 

::^22^§l*7'yU^>5» >-27 24*^t> 1 00sccma)3Sa 
<DT;U=r> (Ar) i:«^>J--:/y*X«ISe23*^h 
L rai A^l34;5^ b 113^ tU ?l37[c <fc y Sl£ip31 l^lzS A 
S:i£JF31<Z>a:^SO. 20To r r it-r-So 
[0 0 5 2] -^-tr. ®3]|^6 3&^el/^X3^Aliffi36^C1 
6 0 0W<DigHiR®ff*tt»SL, e^Pam^LT. 

icj:y»*-r«o 

[0 0 5 3] Slt^T. »a*«SIL36:*^t>*'xSA®@ 
36fc<fcr;-9-1r3f^41(Z)mffiPaiEffiSl SmmlZU. /^^U 
:^25*ffl#=:7'y^tS«^>'^2l3b^6 4 O O 8 c cm<D 

S5fl<D=:7*v^b^^ (NF3 ) i:. /^;u:^22*BB*t;u 

d'>^>^24A^b4 O s c cma>3SfiCDT;U=f> (A 
r) i!:*^'J-^>y*-X««SS23S*LT»A?l34A^ 
e»ftill?l37lzj:yjEK«531rtlz»AL. Sli6*F3lrtC0ff 
*$0. 1 5 T o r r .h-T^o 

[0 0 5 4] -^LT. ®aiS6*^t»*'X»Aaffi36lZ1 

6oowa)S@%as$0tiSL. 35^nHi.^Lr. 



Jp3ia>rtg. ^•xaiASfil36. -9-tr::f^^4i(DfigM33J:i; 
(cj:y^^-r^o 

[0 0 5 5] *t>rc. c<d::/^X^ - ^ 'J-->ya. 
■e. *aa->y=j> Ca-s i : h) K^*>y3>-^-< 

h^^ K (s i Nx) m*li®*i±^o 

[0 0 5 6] ZO^oi^Jim^mc^i^. %2.0>*f—V 

l^aHi/U^>E71fcJ:l^S/y^>:^-f 
< KK72<7>3Sa)S«fiE{S^g^^SLTt^^o 

[0 0 5 7] :/^X"7CVDSSa)figKftlz:-9-b 
:^*4lJ:lzf5ta-r* 3 // mjcl±a)/<— ^^/bSffiStr 
3S:ot=i:C5. ffi*<D-y-b:^^4i043A*<^x-/5^>y 

yfit>*L/c/<— ^;uWfliT:i*o. 07ffl/cm2-e 

feofctCD*^ Jiaa>|gKIS«l3J:y#€>*tfc^y--> 
y*S<D X7 c V D < ^7 ;i/Sfflfi-ei* 

O. 0 4<i/cm2 JslT(cMil>-e#/ro 
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